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1. Introduction 
Neurophysins [ 1 ] are small proteins found in the 
neural obe of the pituitary gland which give specific 
and reversible complexes with neurohypophysial 
hormones [2]. A recent review has been devoted to 
the molecular and cellular aspects of neurophysins 
and to their interactions with neurohypophysial 
hormones f3]. On the basis of sequential data, it has 
been suggested to classify neurophys~s in two types, 
MSELneurophysins and V~V-neurophy~ns, 
according to the amino acid residues in position 2,3, 
6 and 7 [4]. A representative of each type seems to 
exist in several mammalian species and complete 
amino acid sequences of MSELneurophysins from 
5 species, namely ox, sheep, pig, horse and whale, 
have been determined (c.f. [S]). We report now the 
complete amino acid sequences of VLDV-neuro- 
physins from two species, pig and ox. The results 
confirm the existence of two phylogenetic lines of 
neurophysins in mammals which could be related to 
oxytocin and vasopressin, respectively. 
2. Materials and methods 
Purification of bovine [6,7] and porcine [8] 
MSELneurophysins has been described; isolation of 
VLDV-neurophysins involves essentially the same 
procedure xcept hat extraction of posterior pituitary 
glands is carried out with HClO.1 N and the material 
is recovered in peak 3 after chromatography of
EIsevier~~orth-Holland Biomedical Press 
‘crude’ neurophysin on DEAE-Sephadex A-50 under 
the conditions described earlier. 
VLDV-neurophysins are oxidized by performic 
acid and split either by trypsin or by Staphylococcus 
aureus protease [9]; the resulting peptides are 
separated by peptide mapping as in [lo]. Peptides are 
characterized by amino acid composition and partially 
or completely sequenced with a manual Edman 
procedure [111. Long peptides are subjected to 
hydrolysis by ~hymot~psin and/or subtili~n and 
fragments are isolated by peptide mapping and 
sequenced. 
The intact protein, on the other hand, is reduced 
by dithiothreitol, alkylated with iodoacetamide [ 121 
and subjected to automatic Edman degradation i a 
Socosi model P 110 sequencer as in [ 131. Phenyl- 
thiohydantoin amino acids are identified by thin- 
layer chromatography [ 141. Some tryptic peptides 
from the reduced-alkylated protein are isolated by 
peptide mapping and analyzed. 
3. Results 
Tryptic peptides (Tl-T7 for porcine, Tl-T6 for 
bovine) are shown in fig. 1. Tl , T3 and T4 are identical 
in both species. There is one substitution in T2 
(lysine in porcine, threonine in bovine; position 9 of 
the complete sequence) and one substitution in TS 
(glutamic acid in porcine, glycine in bovine; position 
64 of the complete sequence). There is an arginine 
residue in position 80 in porcine and not in bovine so 
37 
Volume 98, number 1 FEBS LETTERS February 1979 
Porcjine 
Bovine 
Porcine 
Bovine 
Porcine 
Bovine 
Porcine 
Bovine 
Porcine 
Baviae 
1 Tl 49 
T2 
20 ST3 
A~a-~~l-Leu-Asp-Leu-Asp-Va~-Arg-Lys-Cys-Leu-Pro-Cys-Gly-Pro~ly-Gly-Ly~~~~y-Arg 
Tl 
*Thr 5 $ 
T3 
21 
S1 
Cys-Phe-Gly-Pro-3er-Ile-Cys-Cys-Sly-Asp-G1 5 
407 
%l 
-Leu-M_y-Cys-?he-Val-Gly-Thr-Ala-SZu 
S2 
.A 4 
41 T4 Y 60 
Ala-L=~-~~~ys-GIn-GluS;Glu-ASn-Tyr-Leu-Pro-Ser-Prtl-Cys-Gln-S=~-Gly-Gln-Lys-PrO 
61 64 T5 75 80 T6 
~y~-Gly-Ser-Glu-~~y-~T~~y~-~~~~-Al~-Al~-Gly-~~e~y~-~y~-Asn-PrO-Asp-Gly-CyS-~~~ 
GlY 
+ ser -wis 
81 y 90 T7, 95 
Phe-Asp-Pro-Ala-Cys-Asp-Pro-Glu-Ala-Thr-Phe-Ses-GTn 
54 T6, SS 
GlU Ala 
Fig.1. Amino acid sequences of porcine and bovine VLDV-neurophysins. Alignment of tryptic peptides (TI-T7 in porcine, 
Tl-T6 in bovine) has been determined with overlapping peptides produced by Staphylococcus protease (Sl-S5) and through the 
sequencer (for N-terminal sequence), 
that two tryptic peptides T6 and T7 are found for the 
first species and a single T6 for the second. Four 
substitutions are observed in the C-terminal part of 
the proteins in position 75 ~asp~a~~ne in porcine, 
serine in bovine) 80 (arginine in porcine, histidine in 
bovine) 8 1 (phenylalanine in porcine, glutamic acid in 
bovine) and 90 (threonine in porcine3 alanine in 
bovine). 
Peptides produced by Staphylococcus protease 
(Sl -SS) are indicated in fig. 1. They are used to con- 
firm and to order tryptic peptides. Expected cleavages 
at Glu-64 in porcine and Gtu-81 in bovine are not 
observed. Both proteins have 93 amino acid residues 
instead of 95 found in the MSEL-neurophy~n family 
[S]. N-terminal sequences are confirmed by automated 
degradation up to residue 32. 
The amino acid sequence of the so.called neuro- 
physin-II of pig [ 151 has been announced but as far 
as we know the results have not been published so 
that a comparison is not possible at present. On the 
other hand, a sequence has been published for the 
so-called neurophysin-I of ox [ 161; this sequence 
differs from ours in positions 90 (se&e instead of 
alanine), 92 (leucine instead of se&e) and residue 93 
is missing. 
4. DisclIssion 
The results indicate clearly that pig and ox have 
two similar neurophysins which only differ by 6 
substitutions out of 93 residues. The suggested 
presence of two types of neurophysins, MSEL- and 
VLDV-neurophysins, in each mammalian species [4] 
is confirmed, When porcine and bovine VLDV- 
neurophysins (93 residues) are compared with 
porcine and bovine MSEL-neurophysins (95 residues) 
19 and 20 substitutions are found, respectively. 
Porcine and bovine MS~L-neurophysins only differ 
by 4 snbstitLltio~s out of 95 residues. 
Figure 2 recapituIates the sequences of the known 
MS~L-~~europhysins (5 species) and VLDV-neuro- 
physins (2 species). Substitutions within each famiiy 
are indicated. It is clear that two regions, the 
N-terminal (residues l-9) and the C-terminal (75-93) 
sequences, display variations. However in the 
N-terminal sequence, substitutions are very rare 
within the family so that this sequence can be used as 
‘marker’ to distinguish the two families. 
The C-terminal part, from residue 75-88, can also 
characterize a given family but there is an hyperv~~able 
region (residues 89-95) in which the MSELfamily 
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Fig.% Comparison between MSEL- and VLIW-neurophysins. The upper line shows the sequences of MSEL-neurophysfns (ox, 
sheep, pi& horse and whafe); substitutions observed within the family are indicated, The lawer line shows the sequences of 
VL~V~~~urophysins, (pig and ox) described in this work; solid lines represent residues IdenticaJ to those found in MSEJ.,- 
neurtrphpsins. Substitutions within the farniIy are ako indicated. 
3hows many substi~u~jons_ In contrast the central part 
of the cham (residues 10-74) is nearly invariant within 
the famiiies and between the families. It is worthy to 
note that the half-cystine residues are invariant and 
that probably the 7 disulfide bridges have the same 
location in the two types of neurophysins, For this 
reason, and because of the high percentage of
homology (-80%), we can assume that the general 
~~nfor~~at~ons are very similar. 
From an evolutionary point of view, the similarity 
beiween the two neuro~hys~ns present in each species 
sug~st hat they have arisen from a common ancestral 
~en~o~h~~n by gene duplication. AppatentIy the two 
types exist in mammals but it remains to be 
dete~i~~d whetter they are also preserrt in non- 
marnrn~~~~ vertebrates and whether two ~hylog~~et~~ 
lines can be traced for neurophysins as it has been 
made for neurohypophysial hormones [171, 
It is of interest o point out that there is indirect 
biological evidence for a specific relationship between 
one type of neurophysin and one type of hormone 
(oxytocin or vasopressin) and the two molecules 
could be cferxvage products of a common precursor 
t31. 
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